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For the calculation of pKa value of radical cation 1b in water, we have made use of the thermodynamic cycle shown in Scheme S3 and Equations (1) and (2). According to the free-energy cycle (Scheme S3) the overall expression for the reaction free energy for proton transfer from the radical cation to the solvent is:
ΔGrxn,sol = ΔGrxn,gas + ΔGsolv(RN·) + ΔGsolv(H3O + ) -ΔGsolv(RNH+/·) -ΔGsolv(H2O)
and pKa = ΔGrxn,sol/2.303RT -log [H2O]
Scheme S1. Free-energy cycle for the calculation of pKa values of paroxetine-derived radical cation 1b in aqueous solution, calculated at the G3(MP2)-RAD level. The Gibbs energies of solvation (ΔGsolv) for all species are calculated at the CPCM/UAHF/B3LYP/ 6-31G(d) level (corresponding numbers are in Table S1 ) using Gaussian03 default parameters (see Ref 24) .
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In each case, three different water-assisted pathways have been considered: pathway A in which the water molecule is bound to the migrating hydrogen throughout the reaction step, pathway B in which the water molecule is directly involved in forming n-membered ring transition states, and pathway C in which a "spectator" water molecule is bound to the amine hydrogen throughout the reaction step. The representative case of 1,4-[N<->C]-hydrogen migration is shown in Scheme S4.
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B3LYP/6-31G(d) Cartesian coordinates for structures presented in Scheme S4 and Table S2 1a Table S3 . Gibbs energies (ΔGr, in kJ/mol)) for reactions X + n H2O -> X(H2O)n where n = 1 -3, calculated at CPCM/UAKS/B3LYP/6-31G(d) level of theory. Sequential solvation have been calculated for species involved in 1b -> TS_1b_2 -> 2 and 1b -> TS_1b_5 -> 5 reactions. 
